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We, Philips Electronic and Associated 
Industries Limited, of Abacus House, 33 
Gutter Lane, London, E.C.2., a British Com- 
pany, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

The invention relates to a super high- 
pressure mercury vapour discharge lamp of 
the type which comprises a gas atmosphere 
in a discharge space, which contains at 
least a rare gas and mercury vapour and in 
which a super high-pressure discharge is pro- 
duced, whist at the prescribed voltages and 
currents the pressure exceeds 15 atmos* 
pheres. This super high-pressure discharge 
is constricted in operation and stabilised by 
the wall. 

Known discharge lamps of the kind set 
forth exhibit by the high pressure a. spectrum 
of the emitted radiation of great width, 
which means that radiation is found with 
very many wavelengths in the visible region. 
The luminous efficiency of these lamps, i.e. 
the number of lumens emitted per Watt, 
is very high, usually higher than 50 lumens 
per Watt. 

When such lamps are used for reproduce 
ing colours, for example, when used as a 
projection lamp for reproducing colour films 
or colour slides, some wavelength regions 
exhibit an insufficient quantity of radiation 
in spite of the wide spectrum of the emis- 
sion; in other wavelength regions excessive 
radiation is emitted. The invention has for 
its object to improve the colour reproduction 
by producing radiation in those wavelength 
regions injjvhich the emission is insufficient. 
[Pric 



The invention provides a super high- 40 
pressure mercury vapour discharge lamp of 
the type hereinbefore defined, wherein that 
the discharge space furtheremore contains 
at least one of the elements tin, gennanium, 
arsenic, antimony and manganese and a 45 
quantity of iodine expressed in chemical 
equivalents which is at least equal to half 
the total quantity of said elements expressed 
in chemical equivalents and at the most 
equal to the sum expressed in chemical 50 
equivalents of the quantity of mercury and 
the total quantity of said elements, and 
wherein the discharge space contains from 
0.03 to 0.15 mg. of mercury per cubic milli- 
metre. 55 

By the addition of the aforesaid elements 
to the gas atmosphere a spectral distribution 
of the emitted light may be obtained, which 
fulfils the requirements of a satisfactory 
colour reproduction considerably better than 60 
that of a lamp* having only mercury vapour 
and a rare gas. It is found that given peaks 
of the mercury spectrum are suppressed, 
whereas in spectral regions having insuffi- 
cient radiation additional radiation is emit- 65 
ted from the spectrum of the additional ele- 
ments. 

The quantity of iodine expressed in 
chemical equivalents in the discharge space 
must be at least equal to half the total 70 
quantity expressed in chemical equivalents 
of the elements tin, germanium, arsenic, 
antimony and maganese. With a smaller 
quantity of iodine it is possible that not all 
the additional elements change over to the 75 
vapour phase; so that they cannot take part 
in the discbarge. The quantity of iodine 
expressed in chemical equivalents is at 
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the most equal to the sum ex- 
pressed in chemical equivalents of the 
quantity of mercury and the total quantity 
of these elements. If a greater quantity of 
5 iodine is used, difficulties may arise in the 
ignition of the lamp. The discharge space 
preferably does not contain more iodine 
than the quantity which is chemically 
equivalent to the total quantity of the ele- 
10 meats tiin, germanium, arsenic, antimony 
and manganese. 

The ratio between the total quantity of 
the elements tin, germanium, arsenic, anti- 
mony and manganese and the quantity of 
15 mercury in the discharge space is preferably 
between 1 : 100 and 1 : 2, wherein these quan- 
titles are expressed in chemical equivalents. 
Then a very satisfactory compromise is ob- 
tained between a high light output and a 
20 satisfactory colour reproduction. 

A further improvement may be obtained 
by using in addition to iodine, mercury and 
the above-mentioned elements in the dis- 
charge space, at least one of the elements 
25 thallium, indium and sodium, so that the 
intensity ratios between the various spectral 
regions" can be corrected in favour of an 
improvement in the colour reproduction. By 
using thallium, -indium and sodium m the 
30 discharge space the intensity of the green, 
blue and yellow mercury lines at wave- 
lengths of 546.1, 435.8, 577.0 and 579.1 
respectively are compensated by absorptions 
in spectral regions in the proximity of said 
35 lines. To this end the ratio between the 
total* quantity of the elements thallium, in- 
dium and sodium and the total quantity of 
the elements tin, germanium, arsenic, anti- 
mony and manganese must lie between 1 : 4 
40 and 10:1, wherein these quantities are ex- 
pressed in chemical equivalents. 

In order to further improve the colour 
reproduction of lamps according to 
the present invention the discharge 
45 space may furthermore contain zinc and /or 
cadmium. These elements emit red light 
in the discharge, which produces a warmer 
colour impression. The ratio between the 
total quantity of zinc and cadmium and the 
50 quantity of mercury is preferably between 
1:4 and 1:1, wherein these quantities are 
expressed in chemical equivalents. 

By varying the quantities of the various 
elements within the limits mentioned above. 
55 the colour reproduction of, for example, a 
Mgh-intensity carbon arc or of a xenon dis- 
charge lamp can be very closely approached. 

The super high-pressure mercury vapour 
discharge lamp according to the invention, 
60 like the lamps hitherto known, comprise a 
capillary tube, for example of quartz gjass, 
in which two tungsten electrodes are pro- 
vided at the ends. The capillary tube is pre- 
ferably cooled by a flow of air or water. 
65 For comparing the spectral distributions 



obtainable by the various gas fillings, dis- 
charge tubes were made having an inner 
diameter of less than 4 mms and an arc 
length of less than 20 mm. The ratio be- 
tween the arc length and the inner diameter /u 
of the discharge space was chosen to be 
greater than 4:1. The power of the lamp 
was 1000 W with an idle current of 200 mA. 
It is known that such lamps are often driven 
in a pulsatory manner; during the measure- ^ 
ments a pulse frequencyy of 72 c/s was 

chosen. , . . . c 

An experimental lamp, the emission of 
which approached the colour reproduction 
of a xenon arc lamp, had the following fill- 80 
incr ja the discharge space: 2.0 mgs. of Hg, 
+°1 2 mgs. of SnI* + 0.2 mgs. of HI and 
2.1 mgs. of Zn. The rare gas was here 

ar Ao L experimental lamp, the colour repro- 85 
duction of which approached that of the 
high-intensity carbon arc lamp, had the fol- 
lowing filling in the discharge space: 3.0 
mgs. of Hg, + 1.0 mg. of Gel. + 0 2 mg of 
TH + 0.7 mg. of Zn + 1.2 mgs. of Cd. The 90 
rare gas was also argon. 

WHAT WE CLAIM IS: — 

1 a super high-pressure mercury vapour 
discharge lamp of the type hereinbefore de- 
fined wherein the discharge space further- 
more contains at least one of the elements 
tin, germanium, arsenic, antimony and man- 
ganese and a quantity of iodine expressed 9 
in chemical equivalents which is at least , 
equal to half the total quantity of said^ele- ivu 
ments expressed in chemical equivalents 
and at the most equal to the sum expressed 

in chemical equivalents of the quantity of 
mercury and the total quantity of said ele- 
ments, and the discharge space contains from 
0.03 to 0.15 mg. of mercury per cubic milli- 
metre. 

2 A super high-pressure mercury vapour 
discharge lamp as claimed in Claim 1. 
wherein the quantity of iodine expressed in liu 
chemical equivalents in the discharge space 

is equal to the total quantity expressed in 
chemical equivalents of the elements tin, 
germanium, arsenic, antimony and manga- ^ 
nese. 

3. A super high-pressure mercury vapour 
discharge lamp as claimed in Claim 1 or 
Claim 2, wherein the discharge space con- 
tains at least one of the elements thallium, 
indium and sodium. 

4 A super high-pressure mercury vapour 
discharge lamp as claimed in any preceding ° 
Claim, wherein the discharge space contains 
zinc and /or cadmium. - n - 

5 A super high-pressure mercury vapour 
discharge lamp as claimed in any preceding 
Claim, wherein the ratio between the total 
quantity of the elements tin, germanium, 
arsenic, antim6ny and manganese and the 
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quantity of mercury in the discharge space 
lies between 1:100 and 1:2, wherein the 
quantities are expressed in chemical equiv- 
alents. 

5 6. A super high-pressure mercury vapour 
discharge lamp as claimed in Claim 3, con- 
taining at least thallium, wherein the ratio 
between the total quantity * of thallium, in- 
dium and sodium, and the total quantity 

10 of the elements tin, germanium, arsenic, 
antimony and manganese is within the range 



from 1:4 to 10: 1, wherein these quantities 
are expressed in chemical equivalents. 

7. A super high-pressure mercury vapour 
discharge lamp as claimed in Claim 1 and 15 
substantially as herein described. 

T. D. THREADGOLD, 
Chartered Patent Agent, 
Century House, 
; V Shaftesbury Avenue, 
London, W.C.2., 
Agent for the Applicants. 
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